Functional substitution of the basic domain of the HIV-1 trans-activator, Tat, with the basic domain of the functionally heterologous Rev.
The tat gene of HIV is a strong activator of the viral LTR. The Tat protein contains a highly basic domain that is important for its transport to the nuclear/nucleolar locations. The Tat basic domain when fused to Escherichia coli beta-galactosidase directed the chimeric protein to the nucleus and nucleolus. Tat mutants lacking the entire basic domain were severely defective in trans-activation. Substitution of the basic domain of Tat with that of the functionally unrelated HIV-1 Rev protein targeted the chimeric protein to the nucleolus and restored the function of Tat. In contrast, substitution with the nuclear targeting signal (NLS) of SV40 T antigen targeted the chimeric protein to the nucleus and accumulation in the nucleolar region was excluded. The Tat-NLS chimeric protein did not restore the trans-activation function of Tat efficiently. These results indicate that the arginine-rich basic domain of the trans-activator, Tat, and post-transcriptional trans-regulator, Rev, are functionally similar with regard to trans-activation of HIV-1 LTR.